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L'Institut  a  microfilme  le  meilleur  exemplaire  qu'il  lui  a 
ete  possible  de  se  procurer.  Les  details  de  cet  exem- 
plaire qui  sont  peut-etre  uniques  du  point  de  vue  bibli- 
ographique,  qui  peuvent  modifier  une  image  reproduite, 
ou  qui  peuvent  exiger  une  modification  dans  la  metho- 
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The  copy  filmed  hero  has  bean  reproduced  thanks 
to  the  generosity  of: 

Ecole   polytechnique, 
Universite   de   Montreal, 
Bibl iotheque 

The  images  appearing  here  are  the  best  quality 
possible  considering  the  condition  and  legibility 
of  the  original  copy  and  in  keeping  with  the 
filming  contract  specifications. 


Origin:       opies  in  printed  paper  covers  are  filmed 
beginnirrf    "ith  the  front  cover  and  ending  on 
the  last  pavjj  with  a  printed  or  illustrated  impres- 
sion, or  the  back  cover  when  appropriate.  All 
other  original  copies  are  filmed  beginning  on  the 
first  pag*  with  a  printed  or  illustrated  impres- 
sion, and  ending  on  the  last  page  with  a  printed 
or  illustrated  impression. 


The  lart  recorded  frame  on  each  microfiche 
shall  contain  the  symbol  — •-  {moaning  "CON- 
TINUED"), or  the  symbol  V  (meaning  "END"), 
whichever  applies. 

Maps,  plates,  charts,  etc.,  may  bi>  filmed  at 
different  reduction  ratios.  Those  too  large  to  be 
entirely  included  in  une  exposure  are  filmed 
beginning  in  the  upper  left  hand  corner,  left  to 
right  and  top  to  bottom,  as  many  frames  as 
required.  The  following  diagrams  illustrate  the 
method: 


L'exemplaire  fiim^  fut  reproduit  grace  i  la 
g6n6rosit6  de; 

fcole   polytochnique, 
Universito   de   Montreal, 
Bibl iotheque 

Les  images  suivantes  ont  4t6  reproduites  avec  le 
plu?-  grand  soin,  compte  tenu  de  la  condition  et 
de  fa  nenet*  de  lexemplaire  film6,  et  en 
conformity  avec  les  conditions  du  central  de 
filmage, 

Les  oxemplaires  originaux  dont  la  couverture  en 
papier  est  imprimie  sont  film6s  en  commencant 
par  le  premier  plat  et  en  terminant  soit  par  la 
dernidra  page  qui  comporte  une  empreinte 
d'impression  ou  dillustration,  soit  par  ie  second 
plat,  selon  le  cas.  Tous  les  autres  exemplaires 
origmaux  sont  filmiis  en  commenpant  par  la 
premidre  page  qui  comporte  une  empreinte 
a'impression  ou  d'illustration  et  en  terminant  par 
la  dernidre  page  qui  comporte  une  telle 
empreinte. 

Un  des  symboles  suivants  apparaitra  sur  la 
darniire  image  de  chaque  microfiche,  selon  le 
cas:  le  symbole  — *-  signifie  "A  SUIVRE".  le 
symbole  V  signifie  "FIN". 

Les  cartes,  planches,  tableaux,  etc..  peuvent  etre 
film6s  A  des  taux  de  reduction  diff^rents. 
Lorsque  la  document  est  trop  grand  pour  etre 
reproduit  en  un  seul  cliche,  il  est  film*  ^  partir 
de  I'angle  supirieur  gauche,  de  gauche  d  droite, 
et  de  haut  en  bas,  en  prenant  le  nombre 
dimagos  nicessaire.  Les  diagrammes  suivants 
illustrent  la  mdthode. 
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Thi-    -tar    li:i>    lin'ii    uinlrr    dh-cn  :ii  loii    InTr    .luniiv'    ili"    >rar.-    KHO-l-'. 
It     \\a^    111-'     aniKiiinrcd    a-    a    liinarv    Wv     Mr      Mumv    in     I.  "I!      W  .     \('i2. 
from  finlii    riira-iiiT~  'j.\\'uiis.  a  r:uiy;c  I'nmi      Ul  i"       '■>'■'•  km.      Tlic   nli-'T\aii')iis 
luTf    .-liow    a    raiiur    nf    appioximatcly    llic    -amr    nia'iiiii  ndr.        TIm'    frrur-    of 
nica-iirciucni    \\r\r,   lio\vr\cr,   cnii^idcrcd    -n   lar'j:r   that    ii    wa~   doiiliird   wliciiicr 
any     orhil     (•diild     \>r    driciiiiinrd.        Inr    a     liiiH      iiiicnunctcr    nicaMiics    were 
•  iiadc,  1)111     ilir    iiiiccrtaintN     ol'    tlir    w  avi--li'iiL;i  h^    of    llic    litttrr    lines    In!    to 
tlir    aliaiidoiiniciit     of    this    inrtliod.        A     solar    -laiidard     wa-    then     u-cd     in 
[nca-iiriii'j;   a    frw    platfs   on    the    Zci~s   ( ■oiiiparaior,    !)iit    tlic    line-    in    tlir    -nn 
iiiid    ill    tlir    star    were    so    diflVivnt     that     the     n-ult-    wen"    very    unrdialilc. 
1  iiialU.  a    wide    >i)rclnini    of    the    >tar    it^i'lf    wa-    obtained    and    u-ed    a-    tiio 
>tandard     in    the    nieasiireiiu'iit     i>f    all     the    plates    and    these    measures    were 
taken    a-    fairly    reliable.       'l"he    standard    ii-ed    wa^    plate    nuiiii.er    \'V.\H       The 
veloeity    nf    the    standard    ua-    ileterniined    \>\     niieroineter    leea-urenient    and 
al>o   li>    inea-nriiiii   on    the    /ri—   Comparator   against    a   solar   -tandnrd.       The 
mean.         Isti    km.,     ua-    accepted    a>    the    velocity    of     the    plate.        If    this 
varie-    to    anv    extent     from    the    true    value,    it     makes    no    ditlercnce    to    the 
form   of   till'  orliit.   Init    onlx    alter-    the   position   of   the-,    line. 

One  hiindreii  and  lifty  three  i>lates  were  taken  ami  mea-iired.  hut  even 
with  lhi>  larue  nuinher  of  ohservai '(ins  the  results  did  not  al  unee  promi-^e 
the  lindint;  of  any  period  of  o-ciH;Mioii.  However,  plottiniz;  the  observations 
eon.-ecutively  >:iive  an  indication  of  a  period  of  about  forty  days.  When 
furth(-r  work  liad  been  done  it  was  found  that  lO'.t  days  fitted  the 
obi-ervations  as  a  whole,  perhaps,  better  than  any  other.  This  consecutive 
l)l()ttiiiK  of  observations  further  showed  that  the  nuiMinuin  in  the  various 
o.-eillations    did    not    reach    the    same    velocity,    but    varied    to    the    extent    of 


:<;<. 
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iitmiit  \  ^  kill  .  ami  -Imwrd  :il.-n  t|,;ii  a  citIiiiii  miIiii-  ni  tlic  inuMinimi  was 
rrpiatnl  i!i  aliii.if  !'.\!'!\f  piikm!-  :)V  ('.Ml  v  .ln>-  'I'lii-  <''''nH'.|  fi.  iiwii<-'ii<' 
a  tlirrc  IkmIv  -y-iciM,  the  lioily  \\  liiih  nivo  tlir  >|ifclrniii  nicasiiicd  icvoUiii^ 
ittioiit  aiidiliir  ill  to  U  (lays,  iiml  iIh'  Ivvi>  "itii  a  tliiid.  roniiiiiic  a  pnioil  ol 
prrturliation  i\\  I'.Mi  S  days.  A  ^iiic  (iii\r  \\a-  a--imi((l  Iht  t'n'  luni; 
(iscil'aliiiii  ami  llii'  \alui'>  j;i\cii  ii\  it  ajiplicd  to  tlir  \cli)citif>  (il)taiiii'(l 
frmn  tlif  clilTrrrnt  plalc-.  In  (ndiT  In  urt  a  ciirM'  I'cr  llif  ^liort  |)('rii)d 
and  Id  ii-f  all  lln'  cili>iT\  aimn-  in  ilic  ilctcrminal  iim  I'l'  ihi-  ciirNc,  a^taIldurd 
nia\iniuiM  ua-  adoptid  at  His  kni  ,  and  tin  \ari(iii-  piTinds  icduccil  to 
ihi>  -tandard  l)\  addini:  oi-  miIh  fart  iii^;  a>-  llir  la-f  niii;lit  lnv  'I'Ilc  ^inc 
(•nr\c  mentioned  alioM'  \\a>  taken  with  an  amplitude  ot'  is  km  .  it<  iip- 
curve  cfo-sin^  the  zero  lim'  at  .liilian  Day  J. UN. .SHI- I  ami  it-  iiKiximiiin 
Ix'iiiK  f">  -  km.,  aii'l  it-  niinimum.  1  li  km.  The  \arioii<  values  >;i\('ii 
hy  thi>  were  reail  olT  and  aildid  to  the  velocity  ^iveii  liy  each  p'ate.  'I'iiis 
\'er\  tnueh  iiiiproMil  the  stale  of  alTair.s  and  when  the  oliser\  alions  were 
l)l()tted  with  the-e  e(]rreei  ion-  the  form  of  the  ciirxc  wa>  elearlv  seen, 
although    if    must    lie   admitted    that    -oine   of    the    residuals    were    rallier   lardc. 


'I'he  observations  are  >ii\('ii  in  'I'alile  I.     \'.  in  cases  wliere  iwo  plate.-,  weri' 
taken  on  the  same  dav.  i>  the  mean  of  tiie  \elocities  obtained  lor  the  two. 
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PI   Hl.ICATION.H   OK    rilK    I..t\llM"S    <  UISKIIVATOHY. 


Tlu-    ohsorvation.    w.-n-    aiv..l..l     ml.,    unnuvu    nn.ups    an.l     ihr    n..a.. 
phases  an.l   velocities  foiuputcd.       (See  Table   II  ' 
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,,,•,,,  ,i„,,i  ,,,„,„  ,,,.y  -a.i-ta.M.Mih.  -rin^  wa>  a^  tar  a~  ihe  uork  uas 
,.,,,i..,l  a~  .1  ^^a~  i-'  .•onMil.T...!  that  tl,..  .vsults  a.nv..l  at  u.iv  M.lhrun.ly 
,l,.,l,.i,,  ,..  autlHU-iz..  a..  aM,.-„p.  a.  ..val.T  .■xarl,K-»  in  .!..•  linal  valiU'^  -.1 
the  eleiiH-nt-  .,1    ihr  mvxr.       Vu-K   -Ih'  a.vura.-v   ..I    th-   ,„.a~u.v>,   .■..nsul..nM^^ 

,1,..    .mail    in.al    ran.... <     1-    'a!..n    as    very    threat.       >v.uuA.    tl...    sine 

,.„,,,.  .,r  ,1„.  tl.inl  IhhIv  v,„h  win.!,  ,!„■  hri«l.t  hn.ly  an.l  its  .-.MnpanHm 
,■„,,„  ,!,.■  L.ni:  p.n.HJ  ,,M..llatinn  .■ann..!  1,..  .•..n-i.l.^.v.l  ^.■rv  u.  11  .l.^hn..!  -■. 
,l,u  .l,l,..ud.  .1,.^.  >n..aM..r>  an.l  tl,..  nn^r  .u.t,  i.v  tl,..  tlnf.l  l,...ly  seen, 
,„  ,,,  ,i„.  he.st  .so  far  ..htainal.l...  it  u..uKl  lak..  many  >n.„v  ..LsiTvalions 
,„.l  v..ry  eloso  measurint;  t..  ..nal-l..  nur  ...  as.sert  ilermit..ly  that  tin-  .-  .!,.• 
I  III.,  .ondiliou  of  atTairs  e.sistinK  in   the  system. 
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Velocity  Ciirvr  »!  ii  ('"n.iiM-  H.ir.':ilis. 

-1-h,.    pn-lKihl.    .'rn.r    -f     an    a^.■ra^.■    uhMTvatmn    wa>    .-ompu-Ml     ...    hr 
2(i  km    and  '<(  an  av.Ta^ic  normal   i.lacr        n.(,.i  km. 
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